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(54) ADSORBENTS r*OR TOXIC SHOCK SYNDROME TOXIN-1, METHOD FOR ELIMINATING THE 
TOXIN BY ADSORPTION, ADSORBERS PACKED WITH THE ADSORBENTS, AND USE OF 
THE ADSORBENTS 



(57) An adsorbent for toxic shock syndrome toxtn-1 
(TSST^i) comprise a compound which has a loo P 
value of at least 2.50 wherein P is a partition coefficient 
in an ootenof-waiwr system end which is immobilized on 
a water-insoluble carrier; a method for removing TS3T- 
1 body fluids by adsorption which comprises bringing a 
body fluid containing TSST-1 into contact with the 
adsorbent; an adsorber for T8ST>1 comprising ah 
adsorbent packed in a container having an Inlet and an 
outlet for a body fluid and a means for preventing the 
adsorbent from flowing out of the container: and use of 
the adsorbent. TSST-i in body fluids can be efltelefflly 
removed by the adsorbent. 
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Description 
TECHNICAL FIELD 

5 [OOOl ] The present invention relates to an adsorbem tor toxic shock syndrome toxin-1 . a method for removing the 
toxin by adsorption, an adsorber comprising the adsorbBnt packed, and use of the adsorbent. 

BACKGROUND ART 

io [0002] The toxic shock syndrome toxin-1 {hereinafter referred to as TSST-1 ") is an exotoxin composed of a soluble 
proton having a molecular weight of about 20-30 kDa produced by Staphylococcus aureus, and is a representative 
superantigen. 

[0003] Sepsis refers to a state that an infection exists somewhere in a body, whereby a systemic inflammatory 
response has occurred, If this inflammatory symptom accelerates, a shock symptom (septic shock) occurs, and organ- 

15 opathy (organ failure) also occurs, further falling into such a gave state as multi-organ failures. The source of that infec- 
tion is mainly bacteria, and the bacteria is roughly classified into Gram-positive bacteria and Gram-negative bacteria, 
[0004] H infected with Staphylococcus aureus which is a sort of Gram-positive bacteria, TSST-1 produced by the 
infecting Staphylococcus aureus propagates and activates T-ceOs to cause sepsis. Recently, infection with methicfllin 
resistant Staphylococcus aureus (MRS A) and septic shock accompanied thereby attract attention as an important 

20 prophlogistic bacteria of nosocomial infection and have come a large social problem for the fast several years (TomoyuW 
Kawamata et aj., intensive & Critical Care Medicine, Vbh 7. page €31. 1995). 

[0005] On the other hand, if Infected with Gram-negative bacteria, endotoxin present in the cell wall of the bacteria 
enters into blood to cause sepsis. Further, in recent years, it is reported that since TSST-1 activates immune system as 
a superantigen to enhance the toxicity of endotoxin to several thousands times, sepsis is caused even by the presence 

25 of such a low concentration of endotoxin that cannot clinically cause sepsis. Thus, in case of mixed infection with both 
Gram-positive bacteria and Gram-negative bacteria, a possibility of causing sepsis becomes very high. 
[0006] Antibiotics as a countermsasure for infection and y-globulin to activate the resistance to infection have been 
used for the treatment of sepsis, but the mortality is still high. For the reason, it has been desired from the medical point 
of view to remove TSST-1 and endotoxin which become a cause of sepsis from body fluids. 

30 [0007] As to endotoxin, adsorbents to remove it 1rom body fluids are known For example, Japanese Patent Publi- 
cation Kokpku No. 1-16389 discloses an adsorbent wherein polymyxin known as an antidote to endotoxin is immobi- 
lized on a suitable carrier. Also, the present Inventors disclose in Japanese Patent Publication Kbkal No. 8-1 73803 that 
endotoxin can be adsorbed by a sulfo group-introduced styrene-divirryl benzene copolymer. These adsorbents are 
expected to produce a fairly large effect against infection with Gram-negative bacteria. However, in case that both 

35 TSST-1 and endotoxin coexist as a result of mixed infection with Gram-positive bacteria and Gram-negative bacteria, 
the effect lowers. Further, In case that a person is infected with only Gram-positive bacteria and TSST-1 enters a body 
fluid, no effect is expected. Various adsorbents for endotoxin are known, but no adsorbent for TSST-1 has been known. 
Thus, development of adsorbent for TSST-1 has been strongly desired.. 

[0D08] An object of the present invention is to provide an adsorbent capable of efficiently removing TSST-1 present 
40 In body fluids, a method and an adsorber for removing TSST-1 In body fluids by adsorption with the adsorbent and use 
of the adsorbent 

DISCLOSURE OF INVENTION 

45 [0009] The present inventors made an intensive study on adsorbents capable of efficiently removing TSST-1 
present in body fluids. As a result, the present inventors have found that an adsorbent comprising a water-insoluble car- 
rier and a compound having a log P value of at least 2,50 immobilized on the carrier can efficiently adsorb and remove 
TSST-1 present in body fluids, thus they have accomplished the present invention. 

[001 0] That is to say, the present Invention relates to (1 ) an adsorbent for TSST-1 comprising a water-insoble carrier 
so and a compound having a log P value of at least 2.50 wherein P is a partition coefficient in an octanoJ-water system, 
the compound being immobilized on the carrier. 

[DD1 1 ] Further, the present invention relates to (2) the adsorbent mentioned in (1), wherein trie water-insoluble car- 
rier is a water- insoluble porous carrier. 

[001 2] Further, the present invention relates to (3) the adsorbent mentioned in (2), wherein the water-insoluble car- 
55 tier has an exclusion limit for globular protein of from 1 x 1 0 4 to 60 x 10 4 . 

10013] Further, the present invention relates to (4) a method for removing TSST- 1 in body fluid, characterized by 
bringing a body fluid containing TSST-1 into contact with the adsorbent mentioned in (1). 

[0014] Further, the present invention relates to (5) an adsorber for TSST- 1 conprising a container having an inlet 
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and an outlet tor a body fluid and a means for preventing an adsorbent from flowing ut of the container, and the adsorb- 
ent mentioned in (1) which Is packed In tne container. 

1001 6] Further, th* present invention relates to (6) use of an adsorbent conprtslng a water-insoluble carrier and a 
compound having a log P value of at least 2.50 and immobilized on the carrier, whoroin P fc a partition coefficient in an 
octanol-water system, for the manufacture of an ads rtoent for toxic shock syndrome taxirM . 

BRIEF DESCRIPTION OF DRAWINGS 

[0016] 

Fig. 1 It a echematic crocs section view showing on example df an adsorber for TSST-1 according to the present 

Invention; and 

Fig. 2 Is a graph shewing results of examining a relationship between th© ftow rate and the pressure drop AP by 
using three kinds of water-insoluble carriers. 



BEST MOPE FOR CARRINQ Ol/T THE INVENTION 

[0oi7] The T38T* r In the present invention Is an exotoxin composed of a soluble protein having a molecular 
weight of about 20-30 kQa produced by Staphylococcus aureus. 
so [0018J Also, the body fluid means Wood, plasma, serum, ascites, lymph, synovia and fractions obtained from them, 
and other liquid components derived from a living body. 

[001 91 The log P value is a parameter which Indicates the hydrophobic^ of a compound. A typical partition coeffi- 
cient P m an octanol-water system Is determined as follows: At first, a compound is dissolved m octanoi (or water) and 
an equal amount of water (or octahol) Is added thereto, After shaking the mixture for 30 minutes with a Griffin fiaek 
ehaker {™ d * by Griffin & George Ltd.), the mixture Ii oentrtfuged for 1 to 2 hours at 2,000 rp.m. The respective con- 
centrations of the compound in both octanoi and water layers are measured by various methods such as spectroscopic 
method or QLC, and the partition coefficient P is obtained from the following equation. 



F - Coct/ CW 

Coct; concentration of a compound in the ootanof layer < ^ 
Cw: concentration of a compound In the water layer 

[0020] The adsorbent of the present invention comprise* * compound, the logarithmic value of P as obtained In the 
35 above manner (log P value) of which is 2.50 or more, and which I* immobilized on a water-insoluble carrier. 

[0031 J Until now, many investigators have determined log P values of various corrpounds and the found values of 
the log P are put in order by C. Hansch et el ("PARTITION COEFFICIENTS AND THEIR USES"; Chemical Reviews. 
Zlp*g«6W(1971», 

[0022] As to compounds who*© found value* are unknown, calculated values (rf) obtained by using a hydrophobic 

40 fragmantal constant f shown in R.F. Rekker's book (THE HYDROPHOBIC FRAGMENTAL CONSTANT", Elsevier Sci, 
Pub. Com., Amsterdem, 1977) can be a gbod guide. The hydrophobic fragments constant f is a value showing the 
hydrophobtclty of various fragments determined by a statistical treatment of many found values of log P. The sum of f 
values of respective fragments which constitute a compound approximately agree with log P of the oorrqaourHl (ri the 
present Invention, the log P value of a compound means If value when the log P value of the compound is not known. 

4« [0023] In Investigating compounds effective for adsorbing T88T*1, compounds havlnfl various log P values were 
Immobilized on a water-insoluble carrier end the adsorption ability thereof were examined with respect to TSST-1. Ac a 
result, it has been found that compounds having a log P value of Z.SO or more, preferably 2.80 or more, more preferably 
3,00 or more, are effective for adsorption of TSST- 1 , and that compounds having a log P value of less than 2.5 hardly 
show an adsorption ability for TSa?Mv Por example, In the case of Immobilizing an alkylamine on a water-insoluble car- 

so rier, it has been found that the absorption abrtfty for TSST-1 is enhanced to a greet esxtent when the alkylamine is 
changed from n-hexylaxnfrie (fog P - 2.0S)) to nsxrtyl amine (log P - 2,90). From these results, It Is assumed that the 
adsorption ability of the adsorbent according to the present invention with respect to TSST-1 is based on a hydrophobic 
Interaction between TSST-1 and an atomic group Introduced onto a carrier by immobilization of a compound having a 
log p value of 2.50 or more, and that a compound having a log P value of less than 2.50 does not show any ability for 

55 adsorbing TSST-1 because the hydrophobldty of this oompeund Is too low. 

[0024] In the present invention, compounds to be Immobilized onto a water-insoluble carrier can be employed with- 
out particular limitation so long as they hav a log P value of 250 or more. However, In case of Immobilizing * com- 
pound onto a carrier by a chemical bonding method, a part of th compound Is often liminated. When the eliminated 
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group greatly contributes to the hydrophobicity of the compound, that Is to soy, when the hydrophobicity of an atomic 
group immobilized onto the earner becomes smaller than Xf = 2.50 due to the elimination, such a compound is not suit- 
able as the compound to b used in the present invention from the viewpoint of the gist of the present invention. A typ- 
ical example thereof is a case where isopentyl benzoate (Xf = 4,15) is immobilized onto a carri r having hydroxy! group 
e by irensesteriRcation In this case, the atomic group which is actually immobilized onto the carrier is CeH 5 -CO-, the Xf 
value of which is 1 or less. Whether such compounds are suitabte or not as a compound used in the present invention 
may be Judged by determining whether the log P value of a compound obtainable by substituting the eliminating part by 
hydrogen is not less than 2.50 or not. 

[0025] Among compounds having a log P value of 2.50 or more, preferable are compounds having a functional 
10 group which can be utilized for binding the compound to a carrier, e.g., unsaturated hydrocarbons, alcohols, amines, 
thiols, carboxylic acids and derivatives thereof, ha! ides, aldehydes, hydrazids, isocyanates, compounds containing an 
oodrane ring such as glycidyl ethers, and halogenated silanes. Typical examples of these compounds are, for instance, 
amines such as n-heptylamlne, n-octylamfne, decylamlne, dodecylamine, hexadecylamine, octadecylamine, 2-ami- 
nooctene, naphthylamine, phenyl -propylamine, diphenylmethylamine, and the like; alcohols such as n-heptyl alcohol, 
is n-octyl alcohol, dodecyi alcohol, hexadecyl alcohol, 1-octene-3-oJ, naphthol, dlphenylmethanol, 4-phenyl-2-butanol, 
and the like, and glycidyl ethers of these alcohols; carboxylic acids such as n-octanoic acid, nonanoic acid, 2-nonenoiG 
acid, decanoic acid, dodecanolc acid, stearic acid, arachidonic acid, oleic acid, diphenylacetic acid, phenytpropionic 
acid, and the tike, and their acid haiides; carboxylic acid derivatives such as esters and amides; halides such as octyl 
chloride, octyl bromide, decyl chloride, dodecyl chloride, and the like; thiols such as octanethiol, dodecanethio), and the 
20 like; halogenated si lanes such as n-octyftrichlorosOanB, octadecyltrichlorosilane, and the like; and aldehydes such as 
n-octylaldehyde, n-caprinaldehyde, dodecylaldehyde, and the like, 

[0026] Besides, there can be used other compounds, e. g_, compounds having a log P value ol 2.5 or more selected 
from compounds in which a substituent containing a heteroatom such as halogen, nitrogen, oxygen or sulfur, or other 
alkyi group, is substituted for hydrogen atom contained in the hydrocarbon moiety of the above-exemplified compounds; 

2S and compounds having a tog P value ol 2.5 or more shown in the above-mentioned review by C Hansen at ai, "PARTI- 
TION COEFFICIENTS AND THEIR USES". Chemical Reviews, vol. 71 , 625(1971). tables on pages 555 to 61 3. How- 
ever, compounds which can be used in the present invention are not limited to these compounds only 
[0027] These compounds may be used alone or in an arbitrary combination thereof , Further, these compounds may 
be used in combination with a compound having a log P value of less than 2,5, 

so [0028] The Vater-insolubte carrier" in the adsorbent of the present invention means a carrier which is sofid at ordi- 
nary temperature under ordinary pressure and is insoluble In water. 

[0029] The water-Insoluble carrier in the present Invention may be In the form of, for example, particle, board, fiber, 
hollow fiber, and the like, but the form thereof is not limited thereto. The size of the earner is not also particularly limited.. 
[0030] Typical examples of the water-insoluble carder in the present invention are, for instance, inorganic carriers 

as such as glass beads and silica gel, organic carriers each comprising synthetic polymers such as crosslinked or non- 
crosslinked polyvinyl alcohol, crosslinked or non-crossfinked polyacrylate. crosslinked or non-crosslinked polyacryla- 
mide and crosslinked or non-crosslinked polystyrene, or polysaccharides such as crystalline celluloses, crosslinked or 
non-crosstJnked celluloses, crosslinked or non-crossltnked agarose and crosslinked or non-crosslinked dextrin, and 
composite carriers each comprising a combination of the above-mentioned materials such as organic-organic carriers 

40 and organic-Inorganic carriers. 

[0031 ] Among these carriers, hydropnfCc carriers are preferable since non-specific adsorption is comparatively a lit- 
tle and the adsorption selectivity for TSST-1 is good. The term "hydrophHic carrier" as herein used relets to a carrier 
composed of a material which has a contact angle with water of 60 degrees or less when the material is shaped into a 
flat plate. Typical examples of such hydrophific carriers are, for instance, those comprising cellulose, polyvinyl alcohol. 

4S hydrolyzed ethylene-vinyl acetate copolymer, polyacrylamide. polyacrylic acid, polymethacryiic acid, polymethyl msth- 
acrylate, polyacrylic acid-grafting polyethylene, polyacryfarnide-grafttng polyethylene, glass, and the like. 
[0032] Of these, a porous cellulose gel is one of the most suitable carriers, since it has the superior properties that 
(1) the gel is hard to be destroyed or to become fine powder by an operation such as agitation because It has a com- 
paratively high mechanical strength and toughness, so when the gel is packed in a column, compaction and choking of 

so the column do not occur even if a body fluid is flowed at a high f taw rate, and further the porous structure of the gel is 
hard to receive a change by a high pressure steam sterilization or the like, (2) since the gel is made of a cellulose, the 
gel is hydrophilic, and many hydroxy! group which can be utilized tar bonding a ligand are present, and non-specific 
adsorption hardly occurs, (3) the adsorption capacity which is comparable to a soft gel can be obtained because the gel 
has a comparatively high strength even Iff the pore volume Is made large, and (4) the safety is higher than synthetic pol- 

ss ymer gels and the like. The carrier used in the present invention is preferably a hard gel that the flow rate does not 
increase fn proportion to increase of the pressure, but Is not limited thereto. The above-mentioned carriers may be used 
alone or in admixture thereof. 

[0033] The property required for the water-insoluble carrier used in the present invention is to have a large number 
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of pores having an adequate size, namely to be porous. TSST-1 which is th subject of adsorption by the adsorbent of 
the present Invention Is a protein having * molecular weight of about 20-30 kDa. K is preferable for efficiently adsorbing 
tbla protein that T£3T-i can enter the fine pores at som large probability bul oth r proteins enter the pores as little es 
possible* Exclusion limit has been gen rally used as a measure of the molecular weight of a eubetanc* whioh can ntor 

5 fine pores. The term "exclusion limit" means the molecular weight of the smallest molecule of molecules which cannot 
ent r fine pores (namely which are excluded) In a gel p. rmeation chromatography, as described in books (see for 
example, Hlroyukl Hataho arid Toehihiko Hanal. "Experimental High Performance Liquid Chromatography", Kag'aku 
Dojin). in general, the exclusion limit has bean wall examined with use of globular protein, daxtran, polyelhlene glycol 
or the like. In the case of the water-insoluble porous carrier used in the present Invention, it is suitable to use the values 

w obtained by using globular protein. 

[0034] As a result of study using centers of various exclusion limits, It has become cf ear that the range of exclusion 
Ifmlt suitable tor adsorbing TSST-1 isfroml x 10 4 to60x 10 4 Thatis to say, when a carrier having en exclusion limit of 
lass than 1 x 10 4 is used, the amount of TS8T-1 adsorbed Is small, so the practicability becomes low. When a oarrler 
having an exclusion limit of more than 60 x 10 4 is used, proteins (mainly albumin) other than TSST-1 are adsorbed In 
ib an Increased amount, so the practicability is Jew from the viewpoint of selectivity. Accordingly, the exclusion ifmlt pf th# 
carrier used in the present invention is preferably from 1 x 10 4 to 60 x 10 d , more preferably from 1.5 x 10 4 to 40 x 10 4 
further preferably from 2 x 1 0 4 to 30 x 1 0 4 

[0035J As to the pore structure of carriers, ft Is preferable from the viewpoint of thfe adsorption ability per unit volume 
of an adsorbent that the carrier is porous throughout the entire thereof rather than being porous only In the surface 

so region. Preferably, the pore volume Is at least 20 % and the specf! lo surface area Is at feast 3 rn a /g 

{0036J Further it is preferable that the carrier has a functional group which can be used in a reaction for immobilizing 
a flgand to the carrier. Typical examples of the functional group are, for instance, hydroxyl group, amino group, aldehyde 
group carboxyl group, ihroi group, ailanol group, amide group, epoxy group, halogen, succinimide group, acid anhydride 
group, and the like. The functional groups are not limited to the exempl'rf ied groups. 

88 [0037] Any of a hard carrier and a soft carrier can be used as the water-Insoluble carrier In the present invention. 
In the case of using an adsorbent for an extracorporeal circulation, ft Is Important that the adsorbent does not clog up 
when H is charged in a column and a fluid Is flowed through tha column. For this purpose, a sufficient mechanical 
Strength is required for the adsorbent Accordingly It is more preferable to use a hard carrier es the water-Insoluble car- 
rier in the present Invention. The term *hard carrier" as used herein refers to, tor example, in the case of a granulated 

so gel, a carrier wnich has sucn a property that a Unear relation between pressure drop AP and flow rate is held up to a 
pressure drop of 0.3 kg/cm 2 when the gel Is uniformly charged In a cylindrical column and an aqueous fluid is passed 
through it, as shown in Reference Example described after 

{0038J The adsorbent of the present invention is obtained by Immobilizing a compound having a log P value of 2.50 
or more on a wateMnaoluble carrier. Various known methods of immobl ligation can be used without particular restric- 
ts tion. However, when the adsorbent of the present invention t& used for an extracorporeal circulation treatment, it is 
Important from the viewpoint of safety to suppress the elimination or elutlon of a Hgand as much as possible In steriliza- 
tion or treatment. For this purpose, preferably the immobilization is conducted by a covalent bond method. 
{00391 In the adsorbent of the present invention, it is preferable that a proper amount of a compound having a log 
P value of 2.50 or moro ie Immobilized. If tha amount of the compound immobilized Is too small, TSST-1 is not adsorbed 
40 If the amount is too large, a stiyky component such as platelets may adhere to the adsorbent when blood is used as a 
body fluid. Thus, the amount of a compound having a log P value of at least 2.50 to be immobilized is preferably from 
0,1 to 1 0,000 umol, more preferably from 1 to 800 umol. the most preferably from 5 to 1 00 umol, per unit volume (1 ml) 
of a water-insoluble carrier. 

100401 Various methods are adoptable for adsorbing and removing TSBT-1 from a body fluid by using the adsorbent 
46 of the present invention. T?ie most simple method 19 a method wherein a body fluid is taken out and placed in a bag or 
the like and the aefcorbent is mixed therewith to allow to adsorb TSST-1 and then the adsorbent is filtered off to obtain 
the body fluid from which TSST- 1 has been removed. Another method Is a method wherein me adsorbent Is packed In 
a container which has an inlet and an outlet for a body fluid and which is equipped at least at the outlet with a filter which 
can pass a body fluid but cannot pass tha adsorbent and tha body fluid Is passed through the container. Both methods 
bo can be used, but tha latter method is adequate for the adsorbent of the present invention, since the operation is simple 
and T88T-1 can be removed efficiently in on-line system from a body fluid, especially blood, of a patient by Incorporat- 
ing the method into an extracorporeal circulation circuit In the extracorporeal circulation circuit the adsorbent of the 
present invention can be used not only singly but also in combination with other extracorporeal circulation therapy sys- 
tems, As an example of the combination use is mentioned, for instance, an artificial dialysis circuit, and the adsorbent 
55 can ba used ih a combination with cfiolyoio therapy. 

[0041] An adsorber for T8ST-1 of the present Invention using the TSST-1 adsorbent mentioned above will be 
explained below with reference to Fig. 1 which Is a schematic section view showing an example of the adsorber. In Fig. 
1 , 1 denotes an Inlet for a body fluid, 2 denotes an outlet for the body fluid, 3 denote* tha TSST-1 adeoifcerrt of the 
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present invention, 4 and 5 denote a lilter (filter for preventing the adsorbent from flowing out) which can pass a body 
fluid and components Included therein but cannot pass the adsorbent, 6 denotes a column, and 7 denotes an adsorber 
for TSST-1 The TSST-1 adsorber of the present invention is not limited to such an exemplified adsorber, and arty 
devices can be adapted so long as th devices have a structure that the adsorbent mentioned before Is packed in a con* 
5 tainer having an inlet and an outlet for a body fluid and equipped with a means for preventing the adsorbent from flowing 
out of the container. 

[0042] Examples of the means for preventing the adsorbent from flowing out are, for instance, filters such as mesh, 
nonwoven fabric and cotton stopper. There is no particular (imitation in the shape, material and size of the container, 
but a preferable example of the container is a transparent or semrtransparent cylindrical container which, for instance, 
io has a capacity of about 1 50 to about 400 ml and a diameter of about 4 to about 1 0 cm. Particularly preferable materials 
are those having a sterilization-resistance. Typical examples of such materials are, for instance, glass coated with a sil- 
icone, polypropylene, polyvinyl chloride, polycarbonate, polysulfone, polymethylpentene, and the like. 
[0043] The present invention is explained below in more detail by means of Examples, but ft is to be understood that 
the invention Is not limited to only these Examples. 

is 

REFERENCE EXAMPLE 

[0044] Cylindrical glass columns (inner diameter 9 mm, length 1 50 mm) equipped with filters having a pore size of 
15 jim at both ends, were charged uniformly with each of an agarose gel (Kogel A-5rr> made by Bio-Rad Laboratories, 
20 U,SA , particle size 50 to 1 00 meshes), a vinyl polymer gel (TOYOPEARL H W-65 made by TOSOH Corporation, Japan, 
particle size 50 to 100 Mm ) and a cellulose gel (CELIJULOFINE GC-700m made by Chisso Corporation. Japan, panicle 
size 45 to 105 jim). The relationship between flow rate and pressure drop AP was determined by passing water through 
the column with a peristatic pump. The results are shown in Fig. 2. 

[0045] In Fig. 2. it is found that TOYOPEARL HW-$5 and CELLULOFJNE GC-700m show that the flow rate 
25 increases almost in proportion to an increase in pressure, whereas Bioge) A-5m causes a compaction and the flow rate 
does not increase even H the pressure is increased. In the present invention, a gel showing that the relationship 
between the pressure drop AP and the flow rate Is linear up to a pressure drop of 0,3 kg/cm 2 , like the former, is referred 
to as a hard gel. 

so EXAMPLE 1 

[0046] Water was added to 1 70 ml of a porous cellulose gel CELLULOFINE GC-200m (made by Chisso Corpora- 
tion. Japan, exclusion limit for a globular protein 140,000) up to the total amount of 34o ml, and thereto was added 90 
ml of a 2M aqueous solution of sodium hydroxide, and the mixture was kept at 40°C. To the mixture was then added 31 
3s ml of epicntorohydrin, and the reaction waa carried out with stirring at 40*C for 2 hours. After the completion of the reac- 
tion, the gel was thoroughly washed with water to give an epoxidtzed gel. 

[0047] To 10 ml of the epoxkJized gel was added 200 mg of n-octylamine (log P = 2.90). and the mixture was 
allowed to stand for reaction in a 50 v/v % aqueous solution of ethanol at 45° C for 6 days to immobilize. After the com- 
pletion of the reaction, the gel was thotwghly washed with a 50 v/v % aqueous ethanol solution, ethanol, a 50 vfv % 

4o aqueous ethanol solution and water in that order to give a n-octylamlne-immobifized gel. 

[0048] To 0 2 ml of the immobilized gel (adsorbenf) was added 1 .2 ml of a TSST-1 -containing serum (TSST-1 con- 
centration 5 ng/ml) prepared by adding TSST-1 (made by Toxin Technology Corporation, U.SA) to a fetal caff serum 
(made by Flow Laboratories. Australia).. The resulting mixture was incubated at 37*C for 2 hours. The same procedure 
was conducted also with respect to 0.2 ml of physiological saline used instead of the adsorbent Concentrations of 

4& TSST-1 in the supernatant before and after the incubation were measured by an ELESA method, and the adsorption rate 
was calculated by dividing the concentration in the supernatant obtained with the use of the adsorbent by the concen- 
tration in the supernatant obtained with the use of physiological saline (percentage). 

B>049] The ELISA method for TSST-1 was conducted as follows: A primary antibody Rabbit Anti-TSST- 1 IgQ 
(made by Toxin Technology Corporation. USA) was diluted with a coating buffer to 1 .600 times, and 100 uJ portions 
bq thereof were distributed onto a microplate After allowing to stand overnight at 4°C, the microplate was washed, and 200 
pj portions of a 3 % solution of bovine serum albumin were distributed onto the microplate. After allowing to stand al 
room temperature for 2 hours, the microplate was washed, and 100 ul of each of a TSST-1 standard liquid and the 
supernatants before and after Incubation was added to the microplate. After allowing to stand at room temperature for 
2 hours, the microplate was washed. A secondary antibody Rabbit Anti-TSST-1 HRPO (made by Tbxin Technology Cor- 
es poration. U.S A) was diluted with a 1 % solution of bovine serum albumin to 400 times, and 1 00 uJ portions thereof were 
distributed onto the microplate. After allowing to stand at room temperature for 2 hours, the microplate was washed. 
Thereto were distributed 100 ixl portions of an o-phenylenediamine solution, and the microplate was allowed to stand 
at room temperature for 10 minutes, lb the microplate were distributed 100 fJ portions of 4N sulfuric acid and the 
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absorfcanc© was measured at 492 nm. The concentrations of TSST-t in the supernatants before and after In ubation 
was obtained by comparison with the absorbance of the standard nqu(d. 

EXAMPLE a 

[OOTOJ A cetylamine-immobilized gel was prepared in the same manner as In Example 1 except that cetylamfne (If 
- 7 22 ) ^sod instead of n^octyiarnine (log P = 2.90) and ethanol was used as a solvent for ths Immobilization rtae* 
tion. Adsorption test was made In the same manner as in Example 1 by using this adsorbent, and the concentration of 
was measured and the adsorption rate was calculated. 

EXAMPLES 

I&051] A cetylamine-immobinzed gel was prepared In the same manner as in Example 1 except that CEIXU* 
LOFINE 00- 700m (mode by Chisso Corporation, Japan, exclusion limit for a globular protein 400,000) was used 
Instead of CELLULOF1NE GC-2oom. Adsorption tost was made in the same manner as In Example 1 by using this 
adsorbent* and the concentration of TS3T-1 was measured and the adsorption rata was calculated 

EXAMPLE 4 



so 



26 



90 



[00521 Tb 10 ml of CEUULOFJNE GC-200m were added 1 0 ml of t-butyl alcoho! and 2.0 g of potassium butoxide, 
and the resulting mixture was stirred at 40°C for 1 hour. Then 2.0 ml of cetyl bromide (Ef m 0.71 after Immobilization) 
was added to the mixture and stirred for 4 hours. After the reaction, the gel was filtered off and washed wfth ethanol and 
water to give a cellulose gel onto which cetyl group ic bound by ethar bond. Adsorption test was made in the same man- 
ner as in Example 1 by using this adsorbent and the concentration of T8ST-1 was measured and the adsorption rate 
was calculated. 

COMPARATIVE EXAMPLE 1 

[0063] A n^but^arnine-immobilized gsl was prepared in the same manner as in Example 1 except that rt-butylamine 
(log P - 0.97) was used instasd of n-octytemlne (loo P = 2.90), Adsorption test was made in the same manner as In 
Example 1 by using this adsorbent, and the concentration of T66T 1 was mesaurad and the adsorption rate was calcu- 
lated* 



96 



40 



COMPARATIVE EXAMPLE 2 

[0054] A n-hexylamine-immobilized gel was prepared jn the same manner as In Example 1 except that n*haxy* 
lamine (tog P - 2.06) was used Instead of n-octyiamine (log P = 2.90). Adsorption test was made in the same manner 
as in Example 1 by using this adsorbent and the concentration of TSST-i was measured and the adsorption rale was 
calculated. 

[00SS] Log P values or sf values of the compounds used In the Examples and Comparative Examples and the 
adsorption rate (%) calculated are shown in Table i. 



TABLE 1 
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log P {XX) value 


Adsorption rate (%) 


Example 1 


2.90 


38 


Example 2 


7.22 


79 


Example 3 


7.22 


78 


Example 4 


9.71 


88 


Com. Ex. 1 


0.97 


4 


Com. Ex. 2 


2.06 


1 
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INDUSTRIAL APPLICABILITY 

[0056] According to the present invention, TSST-1 in body fluids can be eff iciently removed by using an adsorbent 
comprising a compound having a fog P value of at least 2.50 immobilized on a water-insoluble carrier. 



t . An adsorbent for toxic shock syndrome toxin- 1 comprising a water-insoluble carrier and a compound having a log 
P value of at least 2.50 wherein P is a partition coefficient in an octanohvater system, said compound being immo- 
bilized on said carrier 

2. The adsorbent of Claim 1 , wherein said water-insoluble carrier is a water-insoluble porous carrier. 

3, The adsorbent of Claim 1 , wherein said water-insoluble carrier has an exclusion limit for globular protein of 1 0,000 



4. A method for removing toxic shock syndrome toxtn-1 in body fluids which comprises bringing a body fluid contain- 
ing toxic shock syndrome toxin -1 into contact with the adsorbent of Claim 1 . 

& 5. An adsorber for toxic shock syndrome iaxin-1 comprising a container having an inlet and an outlet for a body fluid 
and a means far preventing an adsorbent from flowing out of said container, and the adsorbent of Claim 1 padded 
in said container 

6. Use of an adsorbent comprising a water-insoluble carrier and a compound having a log p value of at least 2.50 and 
25 immobilized on said carrier wherein P is a partition coefficient in an octanol-water System, for the manufacture of 
an adsorbent for toxic shock syndroms foxin-1 , 
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AA' 1993.37104 

XR- <XRAM> C98- 113211 J , 

TI- New material for elimination of super antigen or for detoxicataon ■ 




wound coating | 

PA- TORAY IND INC (TORA )l 

NC- 001 1 

NF-0011 

PN- JP 10147641 A 19980602 JP 96308058 A 19961119 199832 B | 

AN- <.OCAL> JP 96308053 A 19961 1 19 1 

AN- <PR> JP 96308053 A 19961119 1 

FD-JF10U7B41 A A61K-047/48I 

LA- JP 10147541(9) I 

AB- <BASIC> JP 10147641 A 

New material for elimination of super antigen or for datadcation 

comprises at least one baae which is capable of forming hydrogen bond. 

AIao clawed is elimination method of super antigen from the liquid by 

passing tho above material through a column. 

USE - The material ie used for the treatment of sepsis or for a 

column to purify body fluid Or for wound coating. It ib also used for 

prevention or diagnosis of blood poisoning, sepsis or autoimmune 

deficiency. 

ADVANTAGK - Super antigen is efficiently eliminated from body 
liquid such as blood and urine, food, drinks or medicine. The material 
hae good selective rffiiiity to super antigen even in the sols, with 



DB- <TITLE TERMS> NEW; MATERIAL} ELIMINATE; SUPER; ANTIGEN; 
DETOX 1C A NT; 

COMPRISE! ONE; IIAfitti CAPABLE? FORMING; HYDROGEN; 130NJ); TREAT; 
SEPTI0J 

COLUMN; PURIFIOATION; BODYi FLUID; WOUND; COATING | 
DC-A98;B04| 
J C- <MAIN> A61K-047/48 1 
IC-<ADDlTIONAL> A61K-081/716; A61K-031/74I 

MC- <CPI> A12-V01; Al2'V08Cfc{ B04-U04B15 B04-B04C; B04-B04D4; B04-B04D6; 

B04C02A; B04-C02E; B12-K04; B14-N17B | 
FS-CPII I 
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AA- 1996507499/1006611 
XR- <XRA1VI> C96-I59i81j 

TT Materials for binding gupcz-aotigenOO have urea or thiourea bonds - 
used for elimination or detoxification of supeir antigens in human or 
animal body, Qjg. in. treatment of food poisoning 1 

PA-TORAY1NDINC(TOKA )l 

AU- <INVBNTORS> FUKUYAMA M; iSHIKAWA K; MTWA El 
NC-0201 

NP-0081 

PN EP 748067 A2 19961120 EP 96303441 A 19960516 199661 B | 
FN* AU 9652Z66 A 19961128 AU 9652266 A 19960513 199704 
PN'JF 8819481 A 19961208 JP 96117176 A 19960616 199707 

<AN> JP 96142976 A 1 99505 18 
PN- OA 2176671 A 19981117 CA 2176671 A 19960615 J 987 12 
PN-JP 9235263 A 19970909 JP 96120520 A 19960515 199746 
' ' PN- AU 699336 B 19981208 AU 9652266 A 19960518 199909 
PN- US 5928633 A 19990727 US 96645452 A 19960618 199936 
PN- US 6190688 Bl 20010220 US 96648462 A 19960513 200112 

<AN> US 99250679 A 199903011 
AN- <<LOCAL> EP 9680844J A 199605161 AU 9652266 A 19B60518J JP 96117176 A 

19950516! JP 96142076 A 1995081 6? OA 2176671 A 1996051 5: JP 96120520 A 

19980515; AU S652266 A 19960513; US 96646462 A 19960513; US 96645452 A 

19960518; US 99259679 A 19990301! 
AN- <PR> JP 95344204 A 19951Z28J JP 95117176 A 19950616? JP 96142976 A 

199605161 
CT-No-SRJPub| 

PD- EP 748067 A2 A61 K-031/716 

<DS> (Regional): AT BE CH DE VK ES FI FR GB QR IE IT U NL PT SK 
FD-JP 8319431 A C08L-101/02 Div ex application JP 9511717B 
FD-AU 699386 B A61K 031/17 Previous Publ, patent AU 9652266 
FD- US 0190688 B 1 A61F-0 13/00 Div ax application US 96646452 

Div ex patent US 5928633 1 
LA- EP 743067<E<PG> J 9); JP 8319431(6); JP 9285268(15) I 
DS- <RJ8GIONAL> AT; BE; CBJ DE; OK ES; FB FRV GB; GRJ IB; IT; LD NL: PT; 

SKI 

AB- <BASIO EP 743067 A 

Materials for treating humans or animals to eliminate or dutoxify 
super-antigens comprise Qpda. CD cofttg. a urea or thiourea linkage. 
; Also claimed arc coda, of formula RJNHC(=X)NH(R3NHC(^X)^IH)kR2 ttA). 
where X = O or Si k = 0 or a positive integer! RI-R3 = H-bond-forming 
gpg, and/or aromatic i?pe.. provided that the cpd. contains an H'bondtng 
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gp. and an aromatic gp. 

USE - The materials ara used in wound dressings and in columns for 
purifying b dy fluids (claimed), sp. whole blood, plasma or serum, as 
well as foods, drinks and medicines, esp. fortr atin; or preventing 
food poisoning, sepsis and autoimmune dissssss. 

ADVANTAGE ' CD Lave selective affinity for super-antigens, can 
bind super- antig*ns in protein-rich body fluids at neutral pH, remain 
active after sterilisation, and are cheap. 
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